
Research Product 90-08

C)
04

Course of Action Assessment Tool

(COAAT) Functional Description

DTIC
APR0 4 1990

CD

February 1990

Fort Leavenworth Field Unit

Systems Research Laboratory

U.S. Army Research Institute fur the Behavioral and Social Sciences

Approvod for public roloaso; distribution i5 unlimitod

90 04 03 096



U.S. ARMY RESEARCH INSTITUTE

FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency Under the Jurisdiction

of the Deputy Chief of Staff for Personnel

EDGAR M. JOHNSON JON W. BLADES
Technical Director COL, IN

Commanding

Research accomplished under contract for

the Department of the Army

Science Applications International Corporation

Technical review by ACCeSIoT For
N~SCFýA&I

Robert M. iiamm AO'c TA0
Patrick Vte Unarnowrced 0

Jus$ftltCdo . .

Oistributiofl I

Availabilily Codes

Avail andIor
Dist Specialla~ --

NOTICES

DIS' 1UTION: Primary distribution of l, rt has been maic by LJ'l.se address
correspon erning distribution ports to: U.S. Army Reseach Inst.
Behavioral and Social Sc. 1 : PERI-POX, 5001 Eisenhower Ave., Alexandria, Yltita
22333-5600. N.

FINAL DISPOSITlON: This report may be destroyed when it is no longer needed. Please do not
return it to the U.S. Army Research Institute for the Behavioral amd Social Sciences.

NOTE: The finding. in this report are not to be construed as an official Department of the Army
position, unless so designated by other authorized documents.



SForm Approved
REPORT DOCUMENTATION PAGE OMFNo. 070p.Oy8e

li. REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS

Unclassified --

2&, SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT

Approved for public -release;
2b. DECLASSIFICATION /DOWNGRADING SCHEDULE distribution is unlimited.

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)

SAIC-89/1586 ARI Research Product 90-08

6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION
Science Applications (If applicable) U.S. Army Research Institute
International Corporation Field Unit at Fort Leavenworth, KS

6c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)

424 Delaware, Suite C3 P.O. Box 3407
Leavenworth, KS 66048 Fort Leavenworth, KS 66027-0347

8a. NAME OF FUNDING/ SPONSORINr- 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBERORGANIZATION U. S. Army Research (If applicable)
Institute for the Behavioral
and Social Sciences PERI-S 9-X5E-7825E-I
Bc. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT TASK WORK UNIT

5001 Eisenhower Avenue ELEMENT NO. NO. NO. ACCESSION NO.

Alexandria, VA 22333-5600 62785A 790 1304 C1
11. TITLE (Include Security Classification)

Course of Action Assessment Tool (COAAT) Functional Description

12. PERSONAL AUTHOR(S)

Ross C. Glen (SAIC)
13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (YearMonth,Oay) 115. PAGE COUNT
Final I FROM _8/Q3_TO9a0,8 1990, February

16. SUPPLEMENTARY NOTATION

Jon Fallesen, Contracting Officer's Representative

17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block nuJnber)

FIELD GROUP SUB-GROUP- Command and control Tactical operations planning
Course of action Course of action analysis ,
Decision support Course of action comparison. }\

19. AB-RACT (Continue on reverse if necessary and identify by block number) -- k"
This report documents the software functions of the Course of Action Assessment Too

(COAAT). COAAT is a computerized aid for assisting tactical operations officers iii ti-I

assessment of various courses of action (COA). COAAT assists the analyst in organizing
critical events (CE) according to his chosen method for analyzing the battlefield, analyz-
ing the detailed actions of each COA, and in summarizing and comparing the results so the
preferred COA may be identified.

-- COAAT was conceived and developed as a prototype for a field operating system. It ic

configured for operation in the laboratory environment of EDDIC (Experimental Development,
Demonstration, and Integration Center) at the Army Research Institute Field Unit, Fort
Leavenworth, KS. COAAT is written in Lisp and is operational on Symbolics 3675s and 3640s
in the EDDIC facility. Although the current version of COAAT is not an artificial in-
telligence (Al) application, exercises using COAAT may reveal opportunities for the appli-
cation of Al techniques.
20. DISTRIBUTION /AVAILABILI rY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

M UNCLASSIFIEDfUNLIMITED 0 SAME AS RPT. EC DTIC USERS Unclassified

22a. NAME OF RESPONSIBLE INDIVIDU1"' 22b. TELEPHONE (include Area OFFICE SYMBOL

Jon Fa).lesen (913! 684-4933 PERI-SL

DD Form 1473, JUN 86 Previous ediiuns are obsolete. SECURITY CLASSIFICATION OF THIS PAGE

UNCLASSII"IED



Research Product 90-08

Course of Action Assessment Tool (COAAT)
Functional Description

C. Glen Ross
Science Applications International Corporation

Field Unit at Fort Leavenworth, Kansas
Stanley M. Halpin, Chief

Systems Research Laboratory
Robin L. Keesee. Director

U.S. Army Research Institute for the Behavioral and Social Sciences
5001 Eisenhower Avenue, Alexandria, Virginia 22333-5600

Office, Deputy Chief of Staff for Personnel
Department of the Army

February 1990

Army Project N~umber Human Performance Effectiveness
201 62785A790 and Simulation

Approved for public- release; disinbution is unlimited.

gil



FOREWORD

This document provides a description of a conceptual tool for assisting combat
staffs in the evaluation of tactical courses of action. The prototype, referred to as the
Course of Action Assessment Tool (COAAT), was developed in the Fort Leavenworth
Field Unit's human performance command and control laboratory. The purpose of
COAAT and its associated Tactical Planning Workstation is to provide an environ-
ment to look at officers using automated support for staff planning functions. Perfor-
mance with these automated support tools is assessed in simulated tactical exercises
to better determine requirements for maneuver and force level command and control
systems. The tool may also be used for computer-based instr~uction to help staff
students learn a structured approach to option evaluation. Prototype developments
of this kind are necessary to determine the effects that automation will have on bat-
tlefield operations and define improved requirements for these systems.

EDGAR M. JOH KSON
Technical Director

v



COURSE OF ACTION ASSESSMENT TOOL (COAAT) FUNCTIONAL DESCRIPTION

CONTENTS

Page

GENERAL DESCRIPTION .......................................... 1

COURSE OF ACTION ANALYSIS ..................................... 2

DETAILED DESCRIPTION .......................................... 4

Initialization .................................................. 4
Module 1 - Critical Event Assignment .. ............................ 7
Module 2 - Critical Event War-gaming .............................. 10
Module 3 - Course of Action Comparison . ......................... 16

APPENDIX A. RUNNING COAAT FOR EXERCISES ..................... 23

APPENDIX B. SENSITIVITY ANALYSIS OF COURSE OF ACTION
ASSESSMENT MEASURE WEIGHTS ..................... 29

LIST OF TABLES

Table 1. Units of measure for input of war-gaming results . .............. 12

2. Scale values for objective measures . ....................... 15

LIST OF FIGURES

Figure 1. Functional diagram of COAAT ............................. 5

2. Critical Event Assignment worksheet .. ...................... 8

3. Critical Event War-gaming summary sheet . .................. 11

4. Critical Event War-gaming worksheet ........................ 13

vii



CONTENTS (Continued)

Page

Figure 5. Display for input of weights for COA assessment
m easures ........................................ 17

6. Display for input of scale values for COA assessment
subjective m easures ................................. 19

7. Prompt window for risk scale values ....................... 20

8. Course of Action comparison screen ...................... 21

viii



COURSE OF ACTION ASSESSMENT TOOL
(COAAT)

FUNCTIONAL DESCRIPTION

GENERAL DESCRIPTION

The Course of Action Assessment Tool (COAAT) Is a computerized aid for assisting
tactical operations officers In the assessment of various courses of action (COA). COAAT

assists the analyst In organizing critical events (CE) according to his chosen methodology
for analyzing the battlefield, in analyzing the detailed actions of each COA, and in
summarizing and comparing the results so the preferred COA may be identified. These

three primary functions of COAAT are organized into three functional modules:

e Module 1 - Critical Event Assignment
* Module 2 - Critical Event War-gaming

* Module 3 - Course of Action Comparison.

COAAT was conceived and developed as a prototype for a field operating system. It

is currently configured for operation in the laboratory environment of EDDIC (Experimental
Development, Demo.nstration, and Integration Center) at the Army Research Institute Field

Unit, Ft. Leavenworth, KS. COAAT Is written In Usp anct Is operational on Symbolics 3675's

and 3640's in the EDDIC facility. The current veision of COAAT Is not an artificial
intelligence (Al) application; however, exercises using COAAT may reveal opportunities for
the application of Al techniques. Procedures for running COAAT for EDDIC exercises are
contained in Appendix A. In the EDDIC configuration COAAT has three operational modes:

a Training mode. This mode represents the prototype for a field operational system
and all input comes from the using analyst. In the laboratory environment this

mode is used for training exercise participants In the use of COAAT.

* Exercise mode. This mode Is used for EDDIC computer-aided exercises. In this

mode the analyst inputs data to the CE Assignment Module, but for exercise
control pre-recorded data are presented to him for CE war-gaming in Module 2.

This serves to limit the divergence between exercises thereby facilitating the
comparison of exercise results.
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* Demonstration mode. This mode is used for system demonstration and provides

selected pre-recorded data for each of the modules. This mode requires limited

input by the demonstrator, yet still demonstrates the full system capability.

COURSE OF ACTION ANALYSIS

COAAT Is designed to support the tactical operations planning staff in analyzing

tactical courses of action, one step of the staff planning process. The basic steps of COA

analysis as stated in USACGSC, ST 100-9 are: war-game the courses of action, compare

war-game results, and develop branches/sequels for each course of action.

The steps outlined by ST 100-9 for war-gaming courses of action are:

"* Step 1. Gather The Tools. COAAT is one of the tools.

"* Step 2. List All Friendly Forces. COAAT does not support this step.

"* Step 3. List The Assumptions. COAAT does not support this step.

"* Step 4. List Known Critical Events. A critical event Is a specified or Implied task,

the completion of whIch is essential to mission accompnishment or which, in the

judgment of the war-gamer, requires detailed analysis. Module 1 of COAAT
provides the analyst with a means of listing the CE's and segregating them

according to the chosen method of analysis, Step 5 below.

"• Step 5. Select War-game Method. The term war-game method refers to the

technique which the analyst uses to organize the area of operations for analysis
or war-gaming. The methods outlined in ST 100-9 are avenue-in-depth, belt, and

box. Any alternative technique of the analyst's own choosing may also be used.

The analyst should select the method for war-gaming which is most useful to him

given his own experier~ce and the time constraints placed on the analysis.

COAAT provides choices of avenue-in-depth, belt, or box for the method of

analysis to be used. The grouping of CE's according to the chosen method of

analysis is accomplished in conjunction with Step 4, above, within Module 1 of

COAAT.
"* Step 6. Select a Technique to Record and Display the Results. COAAT provides

both the recording and display of results. Module 2 contains eight (8) objective

(war-game outcome) assessment measures. The objective measures are: friendly

2



personnel casualties, friendly equipment losses, enemy personnel casualties,
enemy equipment losses, POL expended, ammunition expended, FEBA
movement, and battle duration. In Module 3 five (5) subjective measures are
provided for consideration. Additionally, up to three other subjective measures
may be entered by the analyst if desired. The five (5) given subjective measures
are: accomplish the mission, effective use of assets, flexibility, facilitate future
operations, and risk.

e Step 7. Visualize (War-game) the Battle and Assess the Results. The analyst
should war-game each alternative friendly course of action against each probable
enemy course of action considering the time constraints for the analysis. He
should use the method of analysis selected earlier to organize his visualization.
COAAT provides the means for recording the results of war-gaming each CE to
include detailed outcomes for up to three phases of each CE.

Following the war-gaming of the CE's the analyst is ready to compare the courses of
action. COAAT Module 3 assists in this comparison using both objective (war-game)
assessment measures and subjective assessment measures.

During each step of the analysis, evaluation, and comparison of alternative courses of
action, the analyst should identifyj modifications which would enhance the course of action
under consideration. Once these modifications have been made, re-gaming may be
necessary. COAAT facilitates this process of iteration through the analysis. During this
process the analyst should also identify and analyze significant branches which might be
necessitated by variations of events. Consideration must also be given to following missions
and events (sequels) to insure the force will be able to carry out those actions. COAAT
does not provide any direct assistance in these areas.

3
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DETAILED DESCRIPTION

COAAT consists of three functional modules. The processes Included In these

modules are sequential In that data provided by the user in one module Is required by the

following module(s). Figure 1 depicts these modules and the subprocesses Included In

them.

User Interaction with COAAT Is accomplished through both the keyboard and the

mouse. COAAT is controlled by the user through a sedes of menus. All menu selections

are rmiade using the mouse. All data entry is accomplished via the keyboard.

Initialization

When COAAT Is started the first menu presented to the user is the selection of

mission type. 'The mission type being analyzed determines the types of CE's which are

listed on the menu presented in Module 1. Mission choices are: Offense, Defense, and

Retrograde. In conjunction with this menu the user Is given a brief explanation of COAAT

which is -4xnanded at each step, The instruction screen at this step is as follows:

The first step in using COAAT is to specify the type of
mission being analyzed. Next you must identify the critical
events (CE'S) which will occur during the performance of the
mission and select the method you will use for organizing the
battlefield for analysis. The CE's should be identified using the
sun system in conjunction with a map and tactical overlay analysis
of the battle area. CE identification should be entered on the
tactical overlay in the location at which you expect the CE to

ccc r I - cntr l . a-- e ----- ig, I--

ask for your selection of method of analysis; i.e., the way you
desire to group CE's for analysis.

subsequent steps in the COAAT process will bet

selection and assignment of CE's to the appropriate COA's.
War-gaming of the CE's, and
Comparison of courses of action.

-- Using the mouse, select mission type from the menu below --

4



Select Mission Type

Select Method of Analysis

[li Select Process

CRITICAL EVENT ASSIGNMENT

Module 1

CRITICAL EVENT WAR-GAMING

Display War-gamirig Summary Sheet]

-L- ....--

Module 2

COURSE OF ACTION COMPARISON

[Weight COA Comparison Measures_]

[ -�Scle Subjective Measures ]

EXIT [Display COA Comparison Rasuits]

Module 3

Figure 1. Functional diagram of COAAT.
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When the mission type has been selected a menu will be presented for the selection

of the method of analy3is. The choices on the menu are: Avenue-in-Depth, Belt, and Box.

The instruction screen presented with this menu is as follows:

War-Game Methods

select your desired method of organizing the battlefield for
analysis. The generally accepted methods are presented below for
your consideration. When you assign the CE's to COA'a, COAAT will
group them in accordance with the method you have selected.

Avenue in Depths The avenue-in-depth zmthod focuses on one axis
of advance at a time starting with the main effort. This method
analyzes successive CE's along the main attack axis of advance
until all CE's have been analyzed and all battle results have been
assessed, supporting attacks are analyzed in the same manner.
Results along all axes are aggregated to evaluate each course of
Action.

Belt: The battlefield area in divided into successive belts
generally parallel to the FEBA and running the width of the
sector. CE's in each belt are analyzed and the results of all
belts are summed to evaluate each COA. A modified belt technique
in which belts are not contiguous may be used.

0UA- The box rue'lo. IS.• •UiLcUEiI• lg U. o Lf .w CE2i or area&,
and the battle analysis is focused on those CE's. Tho assumption
is that all but a few CE's can be handled effectively and success-
fully, and only a few are analyzed to show their major impact on
battle outcome.

-- Using the mouse, select desired method from the menu below --

When the method of anaysis has been selected the main process menu for COAAT

will be presented. This menu has the choices: Critical Event Assignment, Critical Event War-

Gaming, Course of Action Comparison, and Exit. Each module of COAAT uses data which

Is input to preceding modules, the modules must be accessed in sequence inhlally. Once

data has been entered into all modules they may be accessed in any order.

6



Module 1 - Critical Event Assignment

When Critical Event Assignment Is chosen from the main process menu the

following instruction screen Is presented:

Critical Event Assigmuent

The next step in using COAAT is to assign critical events
(CE's) to courses of action (COA&s) and to group them in accord-
ance with your method for organizing the battlefield for analysis.
COAAT will present the COA's and the groupings you have desig-
nated. You must input the CE identification, choose a CE type
from a menu, input the objective for that CE, and add any short
comment you desire.

-PRESS SPACE BAR TO EXIT THIS SCREEN TO THE CE ASSIGNMENT WORKSHEET-

Figure 2 depicts a display of the Critical Event Assignment Worksheet after entries
have been made for two COA's with two avenues each. The first input required of the user

is the main attack axis for COA 1. The following prompt is displayed for that Input:

Main Attack Axis

Enter the letter
designator of the axis
which will be, or is
expected to be the
main attack for this
COA.

-- Press Return to
complete entry. --

7
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When Input of the main attack axis is complete the term applicable to the chosen

method of analysis, Avenue, Belt, or Box will be displayed and the user will be prompted for

a name as follows (where the chosen method was avenue-in-depth):

Name of this Avenue

Enter your name for
this Avenue of CE's.
There are eight (8)
character spaces
available.

-_ Press Return to
complete entry. --

The next Input required by the user Is the CE Identification. The CE-#, where # is

the COA number will be automatically displayed. The Input identification is the axis

designator and a one or two digit sequence number, A prompt is displayed only if an

improper entry Is made or if a duplicate CE number Is input. The prompt is as follows:

critical Zvent Name

CE riame must be a
single letter followed
by a one or two digit
-equence number. Any
CE may be used only
once for a COA.

Following entry of the CE number a menu of critical event types Is presented for the

user's choice of entry Into that field. An "Othero choice Is available for cases where none of

the listed types is suitable. When the "Other" choice is made the user enters his own type

from the keyboard, up to 20 characters. A "No Change" choice Is also available and the

cursor Is automatically positioned on that choice when the field already contains data. When

the CE type entry is completed the cursor advances to the Objective field for entry of the

objective of the action at this particular CE. This Is a 20 character keyboard entry. When

the objective has been entered the cursor will advance to the Comments field for entry of

9



any conment the user desires. This field also has 20 character spaces available for

keyborwd input.

When the Comments field entry Is complete, signaled by pressing the Return key, the

cursor returns to the left margin and a menu is presented for choice of the next action. This

mpriu offers the choices to Start New: Course of Action, Avenue (or Belt or Box), or Critical

Event. The final option on this menu is Finished. The process is then repeated for the level

chosen. When the Finished option Is chosen a menu Is presented which gives the user the

vption to edit the data he has entered or to leave Module I (Done). This menu is depicted

in the upper right corner of Figure 2. The Edit option allows the user to step through the

fields of the display and edit fields as desired. The Done option will return the main process

menu of COAAT.

Module 2 - Critic'! Event War-gaming

When the "Critical Event War-Gaming" option is chosen from the main process menu

the following instruction screen is displayed:

Critical Event War-Gamizg

The next step in using COAAT is to war-game the CEc' and to
assess selected battle results. Using your own war-gaming
technique or an available simulation you will war-game each CE
which you denire to analyze, assessing and recording battle
rosults for each in the available war-gaming worksheet. COAAT
will sum and scale the battle results for each COA to facilitate
your comparison of them.

-PRESS SPACE WLR TO EXIT THIS SCREEN TO THE W"-GAMING WORKSHEET-

When the Instruction screen is exited the War-Gaming Summary Sheet, as depicted at

Figure 3, will be displayed. This display lists all of the CE's which were entered in Module 1

arid a set of war-gaming factors for consideration by the user. This display provides a

summary of the war-game results with totals by Avenue (or Belt or Box) and COA.

10
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War-game result values are entered for each CE by choosing "War-Game a Critical

Event" from 'the menu at the upper right of the display as shown In Figure 3. When this

choice is made a menu listing all CE's is displayed for the user's choice of the CE to be

war-gamed. CE's may be war-gamed In any order desired by the user, though the cursor is

automatically positioned on the next listed (after any previously gamed) CE when the menu

is displayed.

When a CE Is selected tor war-gaming the Critical Event War-Gaming Worksheet Is

displayed as shown in Figure 4. This worksheet provides for the input of values for three

phases of the critical event. The preparatory phase consists of the actions leading up to the

event itself; e.g., the approach to a river and establishment of the bridgehead. The actual
event is the next phase and in this example might be establishing bridging and the actual

crossing of the river. The consolidation phase is the final phase and consists of those

actions necessary to regroup and prepare for continuing the mission. The user may use all
phases or any subset of the three for input so long as he has considered all aspects of the

entire action. Any or all of the war-gaming measures may also be used as desired by the

user. The values to be entered for the war-gaming measures are defined in Table 1. The

Table 1

Units of Measure for Input ol War-gaming Results

War-game Result Units

Personnel losses Numbers of persons

Equipment losses Numbers of major equipment

items
POL expended Percent of division authorized

load

Ammo expended Percent of division basic load

FEBA movement Kilometers

Battle duration Hours and tenths of hours

12
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values entered are automatically sumrneJ and when the CE War-Gaming Worksheet is exited

they are displayed on the War-Gaming Summary Sheet. Scale values for the COA's are also

calculated based on the current data andJ are displayed. The scale values are determined as

shown in Table 2. The values shown In Table 2 were determined based on an expert

solution and trial exercises for the current EDDIC exercise scenario. No fixed scale values

can fit all possible analysis situations. An operational system will require flexibility In the

determination of scale values appropriate to the situation being analyzed. Providing this

flexibility will require additional Input from the user. Possibilities Include: user Input of all

scale values after the war-gaming is complete based on his own analysis of the COA results;

or user Input of the high and low bounds for the scale and the various scale values are

Interpolated over that range. Experience gained through the various EDDIC exercises should

provide insight into the best approach.

When the last field of the War-gaming Worksheet (Phase C, Time Required) is

completed a pop-up menu will appear in the upper right corner of the screen with the

choices: Edit and Done. The "Done" choice will return the War-Gaming Summary Sheet,

Figure 3.

When all CE's have been war-gamed the "Exit the War-Gaming Module" choice from

the menu on the War-Gaming Summary Sheet, Figure 3, will return the COAAT main process

menu.

14



Table 2

Scale Values for Objective Measures

Factor Scale Value Factor Scale Value

9 <2 9 <50
8 2-4 8 50-90
7 4-6 7 90-125

Friendly 6 6-8 POL 6 125-150
Personnel 5 8-10 Expended 5 150-170

Losses 4 10-12 (percent 4 170-180
(percent 3 12-14 auth load) 3 180-190
of auth 2 14-16 2 190-200

21517) 1 >16 1 >200

9 <10 9 <50
8 10-18 8 50-90
7 18-24 7 90-125

Friendly 6 24-29 Ammo 6 125-150
Equipment 5 29-34 Expended 5 150-170

Losses 4 34-38 (percent 4 170-180
(percent 3 38-41 basic load) 3 180-190
of auth 2 41-43 2 190-200
=945) 1 >43 1 >200

9 >16 9 >38
8 14-16 8 36-38
7 12-14 7 34-36

Enemy 6 10-12 FEBA 6 31-34
Personnel 5 8-10 Movement 5 28-31

Losses 4 6-8 (kin) 4 24-28
(percent 3 4-6 3 18-24
of auth 2 2-4 2 10-18

= 14020) 1 <2 1 <10

9 >43 9 <24
8 41-43 8 24-26
7 38-41 7 26-29

Enemy 6 34-38 Time 6 29-32
Equipment 5 29-34 (hours and 5 32-36

Losses 4 24-29 tenths) 4 36-42
(percent 3 18-24 3 42-50
of auth 2 10-18 2 50-60
=879) 1 <10 1 >60
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Module 3 - 'ourse of Action Comparison

When the "Course of Action Comparlsono option Is chosen from the main process

menu the following instruction screen is displayed:

Course of Action comparison

The last major process using COAAT is the comparison of
alternative courcse of action which have been analyzed so that a
COA may be recommended to the Commander.

You will provide weights for the objective measures (war-gaming
assessments) which you chose to use in war-gaming, as well as the
subjective measures provide. The weights are relative among both
objective and subjective measures used and reflect the relative
degree to which each measure is deemed to affect misoion accom-
plishment, as well as the degree to which each provides a basis
for comparing COAls. The combination of weights and scales yields
an overall quantitative merit of each COA and provides a basis for
selecting a recommended COA.

This comparison along with a further comparison of advantages
and disadvantages provides you the basis to recommend a COA to the
Commander.

PRESS SPACE BAR TO EXIT THIS SCREEN AND BEGIN THE COA COIPARISOU PROCESS

When the space bar Is pressed the first screen of Module 3 will be displayed for Input

of weights for the COA assessment measures. Figure 5 is a sample of this screen. This

screen is used to accept input of the relative Importance weights for the COA assessment

measures. The user may consider the objective and subjective measures Independently or

may consider them as one complete set when establishing weights. Note there are five

subjective measures listed for user consideration as desired. There are also three user

choice lines Included which the user may make (enter) any measure desired, their use is not

mandatory. The default value for all weights is zero (0); therefore, any measure can be
eliminated from the COA scoring by simply pressing RETURN and leaving the 0 value.

When the last (User Choice 3) weight value has been entered (zero or otherwise) a pop-up

menu will appear In the upper right part of the screen with choices: Edit and Done. When

the "Done" choice Is %elected the next screen of Module 3 will be displayed.
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The second screen of Module 3, shown at Figure 6, Is for Input of the scale values

for the subjective measures. The scale values provide a relation between COA's for the

measure being considered and reflects the degree to which the measure supports, affects,

or is incorporated into each COA. The prompt shown In Figure 6 is displayed for all

subjective measures except Risk. The prompt for Risk scale values Is shown in Figure 7.

When the last scale value (zero or otherwise) has been entered a pop-up menu will appear

in the upper right portion of the screen with the options: Edit arid Done. When the "Done"

choice is selected the completed Course of Action Comparison screen will be displayed.

Figure 8 depicts the Course of Action Comparison screen. This display provides the

analyst with weighted scores for each COA tefiecting the weights of the assessment

measures and the scales assigned to those measures for each COA. No total score is

provided since the analyst may have chosen to consider and weight the objective and

subjective measures independently. If the weighting considered all measures in a single

relative scale, then a total weighted score may be used to compare the COA's.

A capability for performing sensitivity analysis of the assessment measure weights

has recently been completed. This capability has not been approved for full Integration into

COAAT, but is available as a special feature. When this feature Is activated it becomes a

choice on the menu at the upper right corner of the COA Comparison screen, Figure 8.

Appendix B describes the sensitivity analysis feature.

The COA scores must be evaluated by the analyst with a full understanding of his

own considerations in weighting and scaling the measures. Only the analyst performing this

analysis can determine if, and to what degree score differences are significant. With that

knowledge and the consideration of other advantages and disadvantages COAAT should

assist in arriving at a recommendation on the preferred course of action.
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measures.
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INPUT SCALE VALUES

Degree of RLink in the
course of Action

VALUE DEGREE

9 Low Risk
8
7 Moderately Low
6
5 moderate Risk
4
3 Moderately High
2
1 High Risk

Figure 7. Prompt window for risk scale values.
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